Acu Pttdiair Scand 77; 716-720. 1988 


Sensitization of Children in the Stockholm Area to House Dust Mites 

S. L. NORDVALL, M ERIKSSON. E. RYLANDER *nd B. SCHWARTZ 

From the Department of Paediatrics, St. Goran s Children s Hospital. Stockholm. 

Sweden and AUergoiogisk Laboratorium, Copenhagen, Denmark 
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Atopic sensitization of chUdrea to the Stockholm am to bout dost mitts (HDM) ta to* 
mripad to a cas e - con trol study. Sixty chUdrea with aad 60 wkkoni positive skia prick torts 
for HDM wort matcfctd for if* aad tot. HDM-teasitized children hod previously aon 
oflta lived hi other areas kaowa to be adt* infested thaa the control children. Sensitization 
to adits was related to dampness to the boaMt, bat ao significant relationship was foaad to 
the type ef reside act, froqaeat visits to • summer boast to the arch i pelago or pareatal amok* 
lag. Dast samples from mattresses of the children with the itroagest positive reaction* to 
miles to skto prick tests aad the respective coatrok were sobjected to aa enzyme tomaaaoas 
say, to ateasare the coateat of the major allergens of the Dermatophagoides (D.) spr d es D. 
pterinyalnus. D. farinae aad D. mtcrocerm. Mattress dast samples from tht beds of HDM- 
scad tiled chUdrea coatatoed significantly higher HDM antigen concentrations thaa those 
from the beds of coatrok. Private booses coatatoed significantly more HDM antigens thaa 
flats aad 10 of 11 homes to wkkb a dampaess problem was recognized coatatoed adit am 
tigeas. It k postulated that mite tofestattoo is tocreastog to the area, energy-saving Desserts 
crcartag improved coaditfoas for HDM survival. Key womb: home dost mites. Dtr* 
matophagoides. allergen analysis. ELISA. 


House dust mites of the genus Dermatophagoides (HDM) are known to be important al¬ 
lergens in cases of dust allergy (1.2). The growth and survival of HDM are known to depend 
on climatic conditions, the most important being the humidity in the homes (2-8). For HDM 
survival a relative humidity (RH) of 55% is required and the optimal RH for HDM growth 
is known to be as high as 75-80%. Since climatic conditions thus greatly influence the quan¬ 
tities of HDM in house dust, considerable differences are found between different geo¬ 
graphic regions (9. 10), between seasons (11. 12) and also between different houses (7). 

The general climatic conditions in the Stockholm area are unfavourable foT growth of 
HDM. the winters being cold, with a prolonged indoor heating season and an indoor RH 
that is generally much below the critical 55% for HDM survival. In a previous study (13) 
mite concentrations in house dust from this area were found to be very low and Der¬ 
matophagoides were virtually absent. Yet in our daily practice we see children who are ob¬ 
viously sensitized to HDM. as shown by positive skin prick tests and radioallergosorbent 
tests for these allergens. This study was undertaken to find out the causes of sensitization to 
HDM in our area. 

MATERIAL AND METHODS 

The study comprised children who were attending the out-patient allergy dime of St. Gdrans Childrens 
Hospital in 1984-1986 for routine tests. Skin prick tests (SPT) were carried out in accordance with the 
Nordic guidelines (14); during tht period January 1984 to November t985 Pharmalgen* 10000 BU 
(Pharmacia AB. Uppsala. Sweden) was used and from December 1985 onwards the tests were per¬ 
formed with allergen precoated lancets (Phazet*) from the same supplier. The wheal sizes were related 
to those of histamine hydrochloride 1 mg/ml. A panel of ten allergens was used: Dermatophagoides 
ptertnymnus (D pt ). Dermatophagoides farinae (D.f.). cat. dog. horse, timothy. Oadosporium her - 
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barum. Alternant alternate, birch and mugwort Sixty-six children with a positive SPT reaction (!♦ or 
more, minimal mean wheal size 2.5 mm with a flare) to either or both of the two Dermasophagoides 
species were included in the study Another 66 children who had been tested during the same time 
penod for suspected allergies but had negative SPT to both Dtrmatophagoidtt speoes in SPT served as 
controls A total of 80 boys and 52 girb aged 3-17 yean were included in the study. Matching was per- 
formed with respect to both age and sex. 

Questionnaire The parents were asked to complete a questionnaire concerning the childrens previous 
environment, i.e. whether they had lived in mite-infested regions in southern Sweden or abroad. Ques¬ 
tions were also asked about paternal and maternal smoking, type of residence—i t. whether they lived 
in a private house or a flat—and whether the family frequented a summer house m the Stockholm ar¬ 
chipelago. There was also a question as to whether dampness was recognized as a problem in their per¬ 
manent home. Forms were completed for 60 matched pairs of children. 

Dust sampling A mattress dust sample was requested from the beds of those mite-sensitized children 
who had displayed at least one 3* SPT reaction to either of the two HDM species or 2-*- reactions to 
both, and also from the beds of the respective controls Dust from houses where a moisture problem 
had been acknowledged was also collected. Sampling was performed as described by Mosbedt St Lind 
(15). by the parents, using their usual vacuum cleaner and a specially designed nozzle with a thick filter 
paper (13) This was done m 1986 from the last week of September to the end of October Out of 62 
requested samples. 54 were obtained and analysed. 

Dust analyses. Aqueous extracts were prepared as previously described by suspending each gram of 
the dust sample in 5 ce of 0 9% saline (16) The contents of HDM antigens were determined by an en¬ 
zyme-linked immunosorbent assay (ELISA), using affinity purified monospecific antisera against the 
major mite allergens of three Dermatophagotda species pteronyssinus (antigen Der pi. formerly Dp 42 
or PI), fannae (antigen Der fl) and mtcroceras (andgen Der ml) (17). Standard Quality HDM extracu 
from Allergologisk La bora ton uni A/S. Copenhagen. Denmark, were used as reference allergen solu¬ 
tions. Standard curves were run simultaneously on each of the plates. Less than 0.1% ooss-reactivny 
was observed between these species-specific antisera in the ELISA assay (17). 

Statistics Fisher's exact test was used for comparison of data for cases and controls obtained by the 
questionnaires Nontparametnc tern were used in the processing of data for dust antigen contents, 
paired tests for the matched case-control comparisons (Wilcoxon signed ranks test) and the Mann-Whit- 
ney test for other companions 


RESULTS 

Questionnaire . A significantly higher proportion of the children with positive SPT to HDM 
than of the controls, reported long stays in mite-infested areas abroad or in southern Swe¬ 
den (Table 1). More mite-sensitized children than control children lived in private houses 
but this difference was not significant. The parents of mite-sensitized children acknowledged 
a problem of dampness in their home more frequently than those of the controls (p<0.006). 
The frequency of visits to a summer house in the archipelago was similar in the two groups. 
A higher proportion of the mothers of mite-sensitized children than of control children were 
smokers, but this difference was not significant (p<0.16). 


Table 1. Data on environmental factors obtained from questionnaire 



Travel 

Private 

house 

Dampness 
m home 

Summer- 

house 

Mother 

smoker 

Father 

smoker 

Case 

Control 

Yes No 
32 21 

17 39 

Yes No 
28 29 

22 38 

Yes No 

11 46 

2 58 

Yes No 

12 45 

17 43 

Yes No 
22 35 

17 43 

Yes No 

12 44 

18 41 

p values 

<0.003 

<0.12 

<0006 

<0.24 

<0.16 

<0 18 


Cites (mite-tensmzed children) compared with controls (children without sensitization to mites) Statis¬ 
tics: Fisher s exact test. Travel-children with and without frequent stays in southern Sweden or other 
mite infested areas. 
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/if. /. House dust mite antigen 
contents from beds of mite-sensitized 
children (-) and controls (• ) Dpt. 
Df and Dm - contents of antifens 
Derpl. Derfl and Dcrml. respec¬ 
tively. tot » total amount of the 
three Dtrmatophagoides antigens. 


Dust analyses. HDM antigens Der pi and Der fl were found in a considerable proportion 
of the dust samples, whereas antigen Der ml was found only sparsely. Dust from the homes 
of mite-sensitized children contained larger total amounts of mite antigens than dust from 
the homes of controls (Fig. 1) (p<0.001). This difference was significant both for Der pi 
0?<0.02) and for Der fl ip< 0.03). The difference in mite antigen contents between private 
houses and flats (Fig. 2) was striking and was significant both for the total mite antigen con¬ 
tents (pcO.001) and for Der pi (p<0.005) and Der fl (p< 0.02). A high proportion (10 of 11) 
of the dust samples obtained from houses where a dampness problem was recognized con¬ 
tained HDM antigens (Fig. 3). 


DISCUSSION 

From the results of this study two explanations emerge for the mitc-scnsitization observed 
among children in a Stockholm allergy clinic. One of them is obvious. i*c. previous resi¬ 
dence in or frequent visits to other more heavily mite infested areas. The most important 
cause of the sensitization of the children, however, was the occurrence of HDM antigens in 



fig . 2. House dust mite antigen 
contents from private houses (- ) 
and flats (• ). For further explana¬ 
tions, see legend to Fig. 1. 
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Fig J House dust mite antigen 
comenu in homes with aduiowl- 
edged dampness problems. For 
further explanations, sec legend to 
Fig. 1. 
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the dust of their homes. It is apparent from our data that the concentrations of HDM anti¬ 
gens may reach extreme peak levels in our homes. 

In a previous study (13) Dermatophogoidts were found to be very rare in the homes of the 
area. There may be several explanations for the divergent results of these two studies. In the 
previous study dust was collected from the homes of adults. A correlation between mite-sen¬ 
sitization in adults and the presence of HDM in their current homes is not expected to the 
same degree as in children, since adults are more likely to have been sensitized elsewhere 
and at a younger age. Further, in Turos' study (13) dust was collected alt through the year, 
whereas our samples were collected in the autumn, when peak levels could be anticipated. 
Microscopy was used in Turos' study for the detection and quantification of mites, whereas 
we used a modern ELISA technique. These two techniques are not known to differ, how¬ 
ever. when properly performed (17). Even though some differences in the design of the two 
studies may thus partly explain the discrepant results, it appears probable, that the differ¬ 
ence reflects a true increase in HDM infestation in the area. 

Increased mite infestation is a possible consequence of the changes in the construction of 
buildings that resulted from the energy crisis in the early seventies. Improved insulation and 
decreased ventilation of homes may have created a more favourable indoor climate for mite 
survival. Many homes in Sweden that were constructed in the late seventies smell of mould, 
but this problem occurs only rarely in older buildings and then often in conjunction with re¬ 
novations (18). These findings are in accordance with the hypothesis that mite infestation of 
homes has increased and that the consequent sensitization to mites and clinical mite allergy 
may be of increasing importance in our area. Our findings, that private houses are more 
prone to mite infestation than flats, and the observed and very likely relation to problems 
of dampness, add further support to this notion. 

In a majority of the dust samples HDM antigens were not detectable by the ELISA 
technique. This contrasts with findings from Copenhagen, where only • minority of the 
houses were found to be free of HDM antigens, when the same ELISA technique was used 
to examine dust from unselected houses (17). The general climatic conditions are probably 
more favourable for mite growth in Denmark than in our area, where the indoor climate 
possibly has a greater impact. In Denmark too. however, there are considerable discrepan¬ 
cies in the concentrations of HDM in house dust between different houses (7.17). which has 
been attributed in part to differences in housing conditions (7). 

The spread of HDM to houses of our temperate regions, where the general climatic con- 
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ditions are unfavourable for mite growth, deserves further attention. Technical investiga¬ 
tions of the types of houses that are associated with these problems seem important from a 
preventive aspect. Those who have already encountered this problem in their homes need 
technical advice to help them to eliminate mites. Studies performed in other regions of the 
world do not necessarily apply to our local conditions, and effects of improved ventilation 
and other measures for HDM sanitation should also be evaluated here. 
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